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I. INTRODUCTION

The objective of this paper is to discuss the elements of the computer model ,

Shipbuilding Evaluation and Analysis System (SFAS) concerning: how SFAS is

used in the maritime Administration (MarAd) management decision making pro-

cess; the capabilities of the model; and the interactive relations between

the model users and the shipyards.

SFAS is a group of computer modules designed to provide evaluations and

analyses pertinent to all phases of the shipbuilding process. The modules

provide various reports and graphical information. The graphical information

is in the form of workforce curves and scheduling charts. The following are

typcial SFAS applications : workload analyses of shipyards; assessment of

building position. availability and facility utilization; mobilization base

analyses ; depicting the requirements for critical materials in shiphuildinp ;

determining shipyard capabilities ; 5-year shipbuilding forecast; budget

for U.S. ship construction program with and without CDS; determining labor

and training requirements in shipbuilding; analyses of U.S. ship repair and

reactivation capabilities ; and carriage capacity for specified ship con-

struction programs.

The elements of the SFAS were designed for maximum flexibility to be used

by MarAd  management in assessing certain situations and also in decision

making on policy matters. An individual familiar with ship production terms

and production scheduling can use most of the SFAS modules by reference

to the users guide. Computer programming, or special skills in ADP tech-

nology are not required of the user. However,  a  certain amount of knowledge

of terminal operations is a must.
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The data  base  is  updated cont inual ly  wi th  informat ion received f rom shipyards .

T h e r e f o r e ,  r e l i a b l e  a n a l y s e s  c a n n o t  h e  a c c o m p l i s h e d  u n l e s s  t h e r e  i s  f u l l  

cooperation between MarAd and the shipyards. At  th is  t ime MarAd is  enjoying

m o r e  t h a n  s u f f i c i e n t  c o o p e r a t i o n  a n d  t h i s  r e l a t i o n s h i p  h a s  e n a b l e d  t h e  m o d e l

t o  b e  v e r y  s u c c e s s f u l .

Quest ions  regarding SFAS development ,  des ign,  and use  should  be  referred to

Ms. Joan Forman, Division of Program Analysis, or MR. John Hotaling, Manager

S h i p b u i l d i n g  A n a l y s i s , d i v i s i o n  o f  P r o d u c t i o n ,  O f f i c e  o f  S H I P  C o n s t r u c t i o n .

The SFAS sys tem has  been expanding great ly  in  i t s  present  conf igura t ion and

now has  many more  capabi l i t ies  than i t s  predecessor ,  the  Shipyard Product ion

End Mobilization Model (SPAMM).

T h e  M a r i t i m e  A d m i n i s t r a t i o n ,  i n  a c c o r d a n c e  w i t h  t h e  d e c l a r a t i o n  o f  p o l i c y

s ta ted  in  Ti t le  I  of  the  Merchant  Mar ine  Act  Of  1936 as  amended,  shal l  be

responsible  for  fos ter ing the  development  and maintenance of  an American

m e r c h a n t  m a r i n e  s u f f i c i e n t  t o  m e e t  t h e  n e e d s  o f  t h e  n a t i o n a l  s e c u r i t y  a n d

of  the  domest ic  and foreign commerce’  of  the  Uni ted Sta tes . I n  c a r r y i n g  o u t

t h e s e  r e s p o n s i b i l i t i e s ,  t h e  M a r i t i m e  A d m i n i s t r a t i o n  s h a l l  a w a r d  a n d  a d m i n i s t e r

c o n s t r u c t i o n - d i f f e r e n t i a l  s u b s i d y  ( C D S )  c o n t r a c t s  t o  a i d  t h e  A m e r i c a n  m e r -

c h a n t  m a r i n e  a n d  t h e  n a t i o n ’ s  s h i p b u i l d i n g  i n d u s t r y . I n  t h e  e x e c u t i o n  o f

t h i s  f u n c t i o n ,  t h e  O f f i c e  o f  S h i p  C o n s t r u c t i o n  h a s  t h e  r e s p o n s i b i l i t y .  o f

developing and mainta ining shipyard repor t ing and informat ion sys tems;  analy-

z i n g  s p e c i f i c  s h i p b u i l d i n g  p r o g r a m s ;  t h e  r e s p o n s i b i l i t y  o f  d e v e l o p i n g  m e t h o d s

f o r  m e a s u r i n g  s h i p y a r d  c a p a c i t y  a n d  c a p a b i l i t i e s ;  r e p o r t  f i n d i n g s ;  c o n c l u s i o n s

and recommendations.



T o  a d m i n i s t e r  t h e s e  c o n t r a c t s ,  a s  w e l l  a s  t o  a s s e s s  t h e  p o t e n t i a l  f o r  n e w

c o n t r a c t s ,  t h e  O f f i c e  o f  S h i p  C o n s t r u c t i o n  n e e d s  a  c o n t i n u o u s  d a t a  f l o w .

T h i s  d a t a  f l o w  a n d  t h e  n e c e s s a r y  s u b s e q u e n t  a n a l y s i s  a r e  p r o v i d e d  f o r  i n

par t  by  the  Shipbui ld ing Evaluat ion and Analys is  System (SEAS) .

  I n  1 9 7 3 ,  t h e  O f f i c e  o f  S h i p  C o n s t r u c t i o n  d e v e l o p e d  t h e  S h i p y a r d  P r o d u c t i o n

And Mobi l iza t ion Model  (SPAMM) as  an  ef f ic ient  tool  to  d isplay workforce

d i s t r i b u t i o n ,  c o n s t r u c t i o n  s c h e d u l e s ,  a n d  s t e e l  r e q u i r e m e n t s  o n  a n  i n d i v i d u a l

y a r d  b a s i s . T h e s e  c a p a b i l i t i e s  w e r e  d e s c r i b e d  i n  t h e  p a p e r  e n t i t l e d  “ S h i p -

yard Production and Mobilization Model" presented in March 1974 . SPAMM

a l s o  w a s  u s e d  a t  t h a t  t i m e  t o  a n a l y z e   f a c i l i t y  a n d  w o r k f o r c e  c o n s t r a i n t s

o f  t h e  s h i p b u i l d i n g  i n d u s t r y  u n d e r  m o b i l i z a t i o n  c r i t e r i a  a s s u m p t i o n s .  A s

become the  data  backbone of  the  Shipbui lding Evaluat ion and Analysis  System.

Development  of  the  SFAS  system:  in  its  present   form    began    its     gestation       period

w i t h  t h e ,  i n s t a l l a t i o n  o f  a  T e k t r o n i x  4 0 1 4 - 1  G r a p h i c  D i s p l a y  U n i t  i n  J u l y  o f

1976. A s  i n t e r a c t i v e  g r a p h i c  s o f t w a r e  w a s  i n v e s t i g a t e d ,  d e b u g g e d  a n d

implemented by the  Engineer ing Computer  Group,  the  s t rength  and versat i l i ty

of SPAMM Began to  be  realized.

Since  1976,  the  Engineering  Computer  Group  and  the  Division  of  Production

g a i n e d  e x p e r i e n c e  w i t h  c o m p u t e r  g r a p h i c s  a n d  h a v e  b e e n  a b l e  t o  i n c o r p o r a t e

many innovat ive   fea tures  in to  the  package of  program modules  to  increase  the

c a p a b i l i t y  a n d  r e l i a b i l i t y  o f  v a r i o u s  r o u t i n e s .
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During the second large joint Navy-MarAd mobilization study in 1977, SPAMM

was enhanced.  s ignif icant ly  in  many areas  and the  present  SEAS conf igurat ion

w a s  c o n c e p t u a l i z e d  b y  t h e  a u t h o r s .

I t  became necessary  to  separate  the  SPAMM new const ruct ion analys is  funct ions

f r o m  t h e  m o b i l i z a t i o n  s t u d y  f u n c t i o n s . U t i l i t y  p rog rams  we re  deve loped  t o

address  problems such as  in ter fac ing wi th  the  Navy Coordinated Ship  Data

System (CSDS) model and handling large data base changes or producing

s p e c i a l  o u t p u t  s u c h  a s  s t e e l  d e m a n d  c u r v e s . U t i l i t y  p r o g r a m s  d e v e l o p e d

f o r  s p e c i a l  c a s e s  b e c a m e  s o  i m p o r t a n t  t o  t h e  e f f i c i e n t  o p e r a t i o n  t h a t  t h e y

are  now considered a  separa te  por t ion of  SEAS. O f f i c e  o f  S h i p  C o n s t r u c t i o n

management  of  merchant  vessel  construct ion under  Ti t le  XI  of  the  Merchant

M a r i n e  A c t  r e q u i r e d  a n  i n f o r m a t i o n  s y s t e m  t h a t  c o u l d  s e r v e  a  w i d e  v a r i e t y

o f  r e p o r t  r e q u i r e m e n t s . This  sec t ion  of  the  SEAS has  been separa ted  because

por t ions  of  the  data  bank res ide  on our  inhouse Honeywel l  computer  and are

n o t  d i r e c t l y  l i n k e d  t o  t h e  o t h e r  p o r t i o n s  o f  t h e  m o d u l e s  w i t h o u t  d a t a

t r a n s f e r  m e c h a n i s m s  b e t w e e n  d i f f e r e n t  c o m p u t e r s .  D a t a  b a s e  c o n c e r n s  h a v e

n o t  a l l o w e d  f u l l  i n t e g r a t i o n  w i t h  t h e  o t h e r  t h r e e  a r e a s  o f  S E A S .

I I I . PURPOSE OF ‘THE SEAS MODEL

The SEAS model  provides  a  tool  for  shipyard workload analyses .  Workload

analyses  can be  performed by hand,  but  for  MarAd management  there  f requent ly

i s  a  s e v e r e  r e q u i r e m e n t  f o r  f a s t ,  a n d  r e l a t i v e l y  a c c u r a t e  a n s w e r s . I f  t h e s e

t w o  f a c t o r s  w e r e  t h e  o n l y  c r i t e r i a ,  s p e e d  i s  m o r e  i m p o r t a n t  t h a n  a c c u r a c y .

Accuracy, wi thin  the  plus  or  minus  range of  5%, would be considered

extremely good for the SEAS model.
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W o r k l o a d  a n a l y s e s  u s u a l l y  a r e  e i t h e r  i n d i v i d u a l  y a r d  a n a l y s e s  o r  t o t a l .

i n d u s t r y  i m p a c t  s t u d i e s . A n  i n d i v i d u a l  s h i p y a r d ' s  p r o d u c t i o n  s c h e d u l i n g

and workload must  be  considered before  a  CDS contract  can be  s igned. When

a  s h i p  o w n e r  n e e d s  t o  b u i l d  a  s h i p ,  a n d  a p p l i e s  f o r  C D S ,  t h e  O f f i c e  o f  S h i p  C o n -
.

s t r u c t i o n  r e c e i v e s  a n d  r e v i e w s  t h e  p l a n s  a n d  s p e c i f i c a t i o n . P a r t  o f  t h i s

r e v i e w  a l s o  i n c l u d e s  t h e  c e r t i f i c a t i o n  t h a t  t h e  s h i p y a r d  o r  s h i p y a r d s  t h a t

a r e  b i d d i n g  t h e  j o b  c a n  p e r f o r m  u n d e r  t h e  t e r m s  o f  t h e  c o n t r a c t . T h i s  c e r t i -

f i c a t i o n  m e a n s ,  i n  t h e  o p i n i o n  o f  t h e  O f f i c e  o f  S h i p  C o n s t r u c t i o n ,  a  y a r d

can  pe r fo rm  the  con t r ac t  because  t hey  have  t he  managemen t ,  t e chn i ca l  c apa -

b i l i t y ,  f a c i l i t i e s  a n d  w o r k f o r c e  t o  h a n d l e  t h e  p r o p o s e d  w o r k . The Divis ion

o f  P r o d u c t i o n  i s  r e s p o n s i b l e  f o r  c o n d u c t i n g  t h e  a n a l y s i s  w h i c h  f o r m s  t he

b a s i s  o f  t h e s e  c e r t i f i c a t i o n s .

S u m m a r y  a n a l y s i s  f o r  a s s e s s m e n t  o f  t h e  i n d u s t r i a l  i m p a c t  o f  v a r i o u s  p r o p o s ed

p o l i c y  o r  l e g i s l a t i v e  i n i t i a t i v e s  c a n  b e  h a n d l e d  e a s i l y  b y  S E A S  a n d  i s  u s e -

f u l  a n d  i m p o r t a n t  t o  t h e  i n d u s t r i a l  a n a l y s t .  

Tota l  indust ry  impact  on pol icy  changes  such as  Depar tment  of  Defense  fund-

i n g  c u t b a c k s  o r  c a r g o  p r e f e r e n c e  l e g i s l a t i o n  c a n  b e  a n a l y z e d .  T h e  o v e r a l l

l o s s  o f  s h i p y a r d  w o r k e r s  b e c a u s e  o f  a  d e c l i n i n g  o r d e r b o o k ,  o r  a s  w e  s aw

s e v e r a l  y e a r s  a g o , t h e  c o n s i d e r a t i o n  o f  o v e r  c a p a c i t y ,  a r e  i m p o r t a n t  t r e n d s

t h a t  c a n n o t  h e  t a k e n  l i g h t l y . S p e c i f i c  e x a m p l e s  o f  w o r k l o a d  a n a l y s e s  f o r

b o t h  a n  i n d i v i d u a l  s h i p y a r d  a n d  i n d u s t r y  i m p a c t  w i l l  b e  e x p l o r e d  l a t e r  i n

t h e  p a p e r .

SEAS also  provides  the  user  wi th  a  tool  and method for  assessment  of  bui ld ing

p o s i t i o n  a v a i l a b i l i t y  a n d  f a c i l i t y  u t i l i z a t i o n .  ' A  s p e c i f i c  y a r d  c a n  b e
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e x a m i n e d  i n  d e t a i l  b y  b u i l d i n g  p o s i t i o n  s c h e d u l i n g ,  r e p a i r  d r y  d o c k  u t i l i z a -

t i on  o r  even  p i e r  space  s chedu l i ng  i f  r equ i r ed . From a macroscopic perspec-

t i v e ,  t h e  t o t a l  f a c i l i t i e s  a v a i l  a b i l i t y  a n d  a d e q u a c y  c a n  b e  s t u d i e d  a s  i t

r e l a t e s  t o  " W h a t  i f ”  a s s u m p t i o n s  a b o u t  p r o j e c t e d  w o r k l o a d  g e n e r a t e d  b y

m a r k e t  s u r v e y s ,  p r o p o s e d  l e g i s l a t i o n ,  o r  w a r  g a m e  b a t t l e  d a m a g e  e t c .

T h e  f a c i l i t i e s  a n a l y s e s  a r e  a l s o  d i v i d e d  i n t o  r e l a t i v e l y  t h e  s a m e  t w o  a r e a s

a s  t h e  w o r k f o r c e  a n a l y s e s , t h a t  i s ,  i n d i v i d u a l .  y a r d  a n a l y s i s  a n d  t o t a l  i n d u s -

t r y  a g g r e g a t e s .

Peacet ime programs such as  the  Navy and MarAd 5-year  shipbui ld ing programs

c a n  i n c r e a s e  o r  d e c r e a s e  d r a s t i c a l l y  a s  d i f f e r e n t  b u d g e t  p r o p o s a l s  i n c r e a s e

o r  dec rea se . T h e s e  “ w h a t  i f ”  v a r i a t i o n s  a r e  l o o k e d  a t  t h r o u g h o u t  e a c h  y e a r .

F a c i l i t i e s  u t i l i z a t i o n  s t u d i e s  c a n  b e  i n  t h e  m o b i l i z a t i o n  a r e a  w h e r e  t h e

r e q u i r e m e n t  f o r  a n  a d e q u a t e  f l e e t  i s  s p e c i f i e d  a n d  d i c t a t e s  a  r e q u i r e d

shipbui ld ing mix and ra te . R a t t l e  d a m a g e  h a s  t o  b e  r e p a i r e d  a n d  t h e  t o t a l

f a c i l i t i e s  r e q u i r e m e n t  f o r  t h e  c o m p l e t e  U . S .  i n d u s t r y  i s  t h e n  d e f i n e d .  T h e

t o t a l  f a c i l i t i e s  a v a i l a b i l i t y  i s  h a n d l e d  b y  t h e  S E A S  m o d e l .  P e a c e t i m e

f a c i l i t i e s  a v a i l a b i l i t y  s t u d i e s  a r e  a l s o  c o n d u c t e d ,  a l o n g  w i t h  t h e s e  f a c i l i t i e s

a n a l y s e s  t h e  i n h e r e n t  m a t e r i a l  a n a l y s e s  a r e  p o s s i b l e . SEAS has the capa-

b i l i t y  t o  d e p i c t  t h e  r e q u i r e m e n t  f o r  c r i t i c a l  m a t e r i a l s  i n  s h i p b u i l d i n g .

S t ee l  demand  cu rves  a r e  t he  on ly  ma te r i a l  i n fo rma t ion  p r e sen t l y  be ing  u sed .

H o w e v e r ,  o t h e r  c r i t i c a l  r a w  m a t e r i a l s  c a n  b e  s u b s t i t u t e d . The  shape  of  the

d i s t r i b u t i o n  c u r v e s  c a n  b e  e a s i l y  a d j u s t e d  t o  e n a b l e  S E A S  t o  p o r t r a y  d e m a n d

f o r  m a n y  o f  t h e  c r i t i c a l  s h i p b u i l d i n g  m a t e r i a l s .  A g a i n  t h e s e  f a l l  i n  b o t h

m o b i l i z a t i o n  a n d  p e a c e t i m e  a n a l y s i s  c a t e g o r i e s . Shipbuilding program mixes

a r e  a n a l y z e d  i n  a l l  o f  t h e s e  a r e a s . The  i n t e r ac t i on  i s  examined  be tween  l a rge

Nava1 shipbui ld ing  programs, c o m m e r c i a l  s h i p b u i l d i n g  f o r e c a s t s ,  d r i l l  r i g
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c o n s t r u c t i o n ,  s u p p l y  b o a t  a c t i v i t y ,  a l o n g  w i t h  a d d i t i o n a l  n o n - s h i p  w o r k .

S e n s i t i v i t y  o f  t h e  i n d u s t r y  t o  M a r A d  s u b s i d y  f u n d i n g  l e v e l  c h a n g e s  i s  i n v e s t i -

g a t e d  f r o m  t i m e  t o  t i m e  f o r  v a r i o u s  r e a s o n s . The SEAS model  i s  used to  t ie

t o g e t h e r  t h e  i n t e r a c t i o n s  o f  t h e s e  " W h a t  i f ” s c e n a r i o s  f o r  o v e r a l l  i m p a c t  o n

t h e  U . S .  s h i p b u i l d i n g  i n d u s t r y .

SEAS interacts  wi th in  many areas  of  the  Mari t ime Adminis t ra t ion. In the MarAd

 p l a n n i n g  p r o c e s s , t h e  O f f i c e  o f  P o l i c y  a n d  P l a n s  w i l l  f r e q u e n t l y  c o n d u c t  a

m a r k e t  s u r v e y  o f  p o t e n t i a l  s h i p  c o n s t r u c t i o n  p r o j e c t s  f r o m  s h i p  o p e r a t o r s

and owners. With  this  market  survey  and knowledge  drawn  from  the  financial

a i d  r e p l a c e m e n t  o b l i g a t i o n s  o f  t h e  v a r i o u s  s h i p  o p e r a t o r s ,  t h e  O f f i c e  o f  P o l i c y

a n d  P l a n s  g e n e r a t e s  a  5 - y e a r  s h i p b u i l d i n g  f o r e c a s t .  T h i s  f o r e c a s t  h a s

t w o  p a r t s : t h e  s h i p s  t h a t  a r e  s c h e d u l e d  t o  h a v e  c o n s t r u c t i o n - d i f f e r e n t i a l

subsidy,  and  those   projected   that   probably   will   be   built   without       construction-

d i f f e r e n t i a l  s u b s i d y .  T h i s 5 - y e a r  p l a n  i s  t h e n  c o m p a r e d  a n d  i n t e g r a t e d

wi th  t he  c u r r en t  Navy  f i ve  yea r  sh ipbu i l d ing  p rog ram . The Navy f ive year

sh ipbu i ld ing  p rog ram runs  i n  many  cyc l e s  du r ing  t he  ca l enda r  yea r ,  depend ing

o n  t h e  b u d g e t  c y c l e  o r  C o n g r e s s i o n a l  a u t h o r i z a t i o n . A  c u r r e n t  5 - y e a r

plan is shown as Appendix A of  this paper. T h e  p r o j e c t e d  s h i p b u i l d i n g  p r o -

g r a m s  h a v e  b e c o m e  s m a l l e r  o v e r  t h e  l a s t  2  o r  3  y e a r s  r e f l e c t i n g  t h e

worldwide shipping and shipbui lding s lump and the  concurrent  lower  demend

f o r  s h i p s .

F i v e  y e a r  w o r k f o r c e  a n d  f a c i l i t y  u t i l i z a t i o n  f o r e c a s t s  c a n  h e  u s e d  f o r :

generating the CDS budget ; reviewing the  CDS requirements  and funding a l lo t -

ments  by program planning and budget  personnel  in  MarAd;  t ra in ing and labor

requirements  can be  reviewed by the  Off ice  of  Labor  and Training in  MarAd;
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a n d  f o r e c a s t i n g  e a r l y  w a r n i n g  s i g n a l s  f o r  s h i p y a r d s  i n  t r o u b l e ,  w h e n  t h ey

need new contracts ,  and when workforce level  demands go above or  below

r e a s o n a b l e  l i m i t s  f o r  e f f i c i e n t  o p e r a t i o n .

IV. REPORTS

A c c u r a t e  a n d  t i m e l y  s t a t u s  r e p o r t s  a r e  a n o t h e r  i m p o r t a n t  f u n c t i o n  o f  t h e

SFAS system. MarAd  management  requires  large  amounts of statistical data

i n  t h e  e x e c u t i o n  o f  d a i l y  b u s i n e s s . The monthly  shipbui ld ing progress  repor t

is  the  most  popular  and  most  widely  used  report  generated  by  SEAS.

T h e  r e p o r t  p r o v i d e s  a l l  o f  t h e  t o p  l i n e  s h i p  p r o d u c t i o n  p r o g r e s s  a n d  s c h e d u l i ng

information  to  Marad management in a concise format. A l l  t h e  d a t a  a v a i l a b l e

to  the  divis ion of  Product ion for  a l l  major  commercia l  oceangoing and Great

L a k e s  s h i p s  u n d e r  c o n s t r u c t i o n  i n  t h e  U . S .  i s  u p d a t e d  c o n t i n u o u s l y  i n  t h e

SFAS data hank. T h e  r e p o r t  i s  d i v i d e d  i n t o  t w o  p o r t i o n s .  T a b u l a t e d  i n i t i a l l y

a r e  a l l  s h i p s  w i t h  c o n s t r u c t i o n - d i f f e r e n t i a l  s u b s i d y . The second sect ion

i s  p r i v a t e l y  f i n a n c e d  c o n s t r u c t i o n  t h a t  d o e s  n o t  h a v e  C D S . The monthlv

p r o g r e s s  r e p o r t g ive s  t he  fo l l owing  da t a  on  a l !

t o n s  u n d e r  c o n s t r u c t i o n  i n  U . S .

commerc i a l  ve s se l s  l a rge r

than 1000 gross

Yard Vessel Name
Design Vessel Owner

s h i p y a r d s :

Vessel Type
Deadweight
MA Hull
Bu i lde r  Hu l l
Type of  Financia l  Aid
Contract Number

Percent  Complete
Contract Award Date
S t a r t  F a b r i c a t i o n  D a t e
Keel Date
Launch Date
Contract  Del ivery  Date
Est imated Del ivery Date

C o p i e s  o f  t h i s  r e p o r t  h a v e  b e e n  m a d e  a v a i l a b l e  s e p a r a t e l y .  M o n t h l y  i s s u e s

a r e  a v a i l a b l e  t h r o u g h  t h e  d i v i s i o n  o f  P r o d u c t i o n . Contact Mr. James Bowman,

phone 202-377- 2803.
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The second most  widely  dis t r ibuted repor t  i s  our  TITLE XI (Ship  Financing

G u a r a n t e e s )  r e p o r t  s e r i e s . T h i s  r e p o r t  h a s  t h r e e  p o r t i o n s  p r i n t e d  s e p a r a t e l y .

D a t a  f o r  t h i s  r e p o r t  i s  a c q u i r e d  f r o m  a  m a s t e r  T i t l e  X I  c o m p u t e r  f i l e  t h a t

s u p p o r t s  a l l  t h r e e  s e p a r a t e  r e p o r t s  d e s c r i b e d  b e l o w . Da ta  co l l ec t i on  com-

mences  when appl icat ion for  Ti t le  XI  f inancing is  received by MarAd. The

t h r e e  s e c t i o n s  a r e :

T i t l e  X I  P r o j e c t  S t a t u s  R e p o r t

T h e  P r o j e c t  S t a t u s  R e p o r t  i s  a  q u a r t e r l y  p u b l i c a t i o n  r e p o r t i n g  p r o j e c t  s t a t u s

i n f o r m a t i o n  o f  t h e  T i t l e  X I  a p p l i c a t i o n s  f r o m  J a n u a r y  1 9 7 7  t o  p r e s e n t  t i m e .

S p e c i f i c a l l y  t h e  i n f o r m a t i o n  d i s p l a y e d  i n  a  t a b u l a r  f o r m  f o r  e a c h  a p p l i c a t i o n

i s  a s  f o l l o w s :

Ti t le  XI  Appl icat ion Number C o n t r a c t  D e l i v e r y  D a t e
Owner Name E s t i m a t e d  D e l i v e r y  D a t e
Ship Type T r i a l  o r  I n s p e c t i o n  D a t e
Vessel Name Percent  Complete  as  of  a  Designated Date
S h i p y a r d  B u i l t S t a t u s  o f  T i t l e  X I  A p p l i c a t i o n
C o n s t r u c t i o n  R e p r e s e n t a t i v e  A s s i g n e d  T y p e  o f  T i t l e  X I  A p p l i c a t i o n
A w a r d  D a t e  o f  C o n s t r u c t i o n  C o n t r a c t  S t a t u s  o f  T i t l e  V  A p p l i c a t i o n

T h i s  r e p o r t  i s  i n t e n d e d  f o r  C o n s t r u c t i o n  R e p r e s e n t a t i v e s ,  s u p e r v i s o r s ,  a n d

o t h e r  p e r s o n n e l  t h a t  a r e  d i r e c t l y  i n v o l v e d  i n  T i t l e  X I  a p p l i c a t i o n  a p p r o v a l

a n d  v e s s e l  c o n s t r u c t i o n . O t h e r  o r g a n i z a t i o n s  m a y  a l s o  d e s i r e  t h e  i n f o r m a t i o n

c o n c e r n i n g  t h e  p r o j e c t  s t a t u s  o f  T i t l e  X I  a p p l i c a t i o n s .

T i t l e  X I  P r i n c i p a l  C h a r a c t e r i s t i c s  R e p o r t

T h e  P r i n c i p a l  C h a r a c t e r i s t i c s  R e p o r t  i s  a  q u a r t e r l y  p u b l i c a t i o n  r e p o r t i n g

h u l l  c h a r a c t e r i s t i c s  i n f o r m a t i o n  o f  t h e  T i t l e  X I  a p p l i c a t i o n s  f r o m  J a n u a r y

1 9 7 7  t o  p r e s e n t  t i m e . S p e c i f i c a l l y  t h e  i n f o r m a t i o n  d i s p l a y e d  i s  a s  f o l l o w s :

Ti t le  Xi  Appl ica t ion Number Beam
Owner Name Depth
Ship Type D r a f t
Vessel Name Deadweight (DWT)
S h i p y a r d  B u i l t Displacement and Lightship Gross Tonnage
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Construction Representative Assigned Shaft Horsepower (SHP)
Builder and MarAd Hull Number
Length Overall (LOA)

Vert ica l  Center  of  Gravi ty  (KG)
Machinery ,  Steel  and Outf i t  Tonnage

T h i s  r e p o r t  i s  i n t e n d e d  f o r  u s e  m a i n l y  b y  t h e  D i v i s i o n  o f  N a v a l  A r c h i t e c t u r e

h u t  m a n y  o t h e r  o r g a n i z a t i o n s  d e s i r i n g  i n f o r m a t i o n  o n  t h e  p r i n c i p a l  c h a r a c t e r -

i s t i c s  o f  T i t l e  X I  v e s s e l s  h a v e  f o u n d  i t  t o  b e  v e r y  u s e f u l .

T i t l e  X I  F i n a n c i a l  S t a t u s  R e p o r t

T h e  F i n a n c i a l  S t a t u s  R e p o r t  i s  a l s o  a  q u a r t e r l y  p u b l i c a t i o n  r e p o r t i n g  f i n a n -

c i a l  s t a t u s  i n f o r m a t i o n  o f  t h e  T i t l e  X I  a p p l i c a t i o n s  f r o m  J a n u a r y  1 9 7 3  t o

p r e s e n t  t i m e . S p e c i f i c a l l y ,  t h e  i n f o r m a t i o n  d i s p l a y e d  i s  a s  f o l l o w s :

Ti t le  XI  Appl icat ion Number Balance Cost Remaining
Owner Name Contract Number
Ship Type Contract  Del ivery  Date
Vessel Name Contract Award
S h i p y a r d  B u i l t S t a t u s  o f  T i t l e  X I  A p p l i c a t i o n
Contrac t  Cos t
Orig inal  Mortgage  Cost

T y p e  o f  T i t l e  X I  A p p l i c a t i o n
S t a t u s  o f  T i t l e  V  A p p l i c a t i o n

T h i s  r e p o r t  i s  i n t e n d e d  f o r  u s e  m a i n l y  b y  t h e  O f f i c e  o f  S h i p  F i n a n c i n g  G u a r -

a n t e e s .

I n  a d d i t i o n  t o  t h e  s h i p b u i l d i n g  p r o g r e s s  r e p o r t  a n d  t h e  T i t l e  X I  r e p o r t s ,  t h e

D i v i s i o n  o f  P r o d u c t i o n  g e n e r a t e s  a  q u a r t e r l y  s h i p b u i l d i n g  s t a t u s  r e p o r t .

T h i s  d i f f e r s  s i g n i f i c a n t l y  f r o m  t h e  o t h e r  s h i p b u i l d i n g  r e p o r t s  i n  t h a t  a l l

o f  t h e  w o r k  i n  e a c h  y a r d  i s  r e p r e s e n t e d ,  i n c l u d i n g  N a v a l  c o n s t r u c t i o n ,  r e p a i r

and non-ship work. I n f o r m a t i o n  i s  g r a p h i c a l l y  s h o w n  b y  b a r  c h a r t  s c h e d u l e s

for  each bui lding posi t ion and workload curves  yard by yard.

A  w o r k l o a d  a n d  s c h e d u l e  a n a l y s i s  o f  a l l  o f  t h e  s h i p y a r d s  i n  t h e  a c t i v e  U . S .

s h i p b u i l d i n g  b a s e  i s  p r e s e n t e d  i n  t h i s  r e p o r t  e a c h  q u a r t e r . A t  p r e s e n t  t h e r e

a r e  2 4  y a r d s  t h a t  a r e  c o n s i d e r e d  t o  b e  i n  t h e  a c t i v e  s h i p b u i l d i n g  b a s e .

T h e s e  a r e  t h e  y a r d s  t h a t  a r e  b u i l d i n g  o r  s e e k i n g  c o n t r a c t s  f o r  c o n s t r u c t i o n

o f  m a j o r  o c e a n g o i n g  o r  G r e a t  L a k e s  v e s s e l s  1 , 0 0 0  g r o s s  t o n s  o r  l a r g e r .
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R e c o g n i z i n g  t h a t  t h i s  i s  a n  a r b i t r a r y  d e f i n i t i o n ,  many  o the r  ya rds  a r e  i nc luded

i n  t h i s  q u a r t e r l y  r e p o r t  w h i c h  m a y  b e  o f  i n t e r e s t  t o  s o m e  o f  t h e  u s e r s . How-

e v e r ,  o n l y  t h e  a c t i v e  s h i p b u i l d e r s  a r e  u s e d  i n  t h e  t o t a l  i n d u s t r y  s u m m a t i o n

workload curve. The model  has  the  abi l i ty  to  run summations  on as  many com-

b i n a t i o n s  o f  y a r d s  a n d  c u r v e s  a s  t h e  u s e r  d e s i r e s . S i m i l a r  t a i l o r  m a d e

r e p o r t s  a r e  o f t e n  g e n e r a t e d  o n  a  s p e c i a l  c a s e  b a s i s .

T h e  q u a r t e r l y  s h i p b u i l d i n g  s t a t u s  r e p o r t  h a s  a  s u m m a t i o n  o f  t h e  i n d u s t r y

workload showing the workforce requirements  to  complete  a l l  the  work under

c o n t r a c t  i n  t h e  c u r r e n t  o r d e r b o o k  b a c k l o g .  A f t e r  t h e  i n d u s t r y  s u m m a t i o n ,

e a c h  y a r d  i s  p r e s e n t e d  a l p h a b e t i c a l l y . F i r s t  a  b a r  c h a r t  s c h e d u l e  o f

a l l  f i r m  w o r k  i s  p r e s e n t e d  f o r  e a c h  b u i l d i n g  p o s i t i o n  i n  t h e  y a r d

showing  the  cu r r en t ly  s chedu led  key  even t  da t e s . On the next page a work-

load  cu rve  i s  dep i c t ed  showing  work fo rce  r equ i r emen t s  and  t r ends  w i th in  t he

ya rd  t o  comple t e  t he  f i rm  work . T h i s  i n f o r m a t i o n  g i v e s  e a r l y  w a r n i n g  t o  y a r d s

i n  t r o u b l e  d u e  t o  l a c k  o f  w o r k ,  o r  o v e r l o a d e d  s i t u a t i o n s . The  re la t ionships

be tween  work fo rce  p ro j ec t i ons  and  bu i l d ing  pos i t i on  s chedu l e s  a r e  good

i n d i c a t o r s  f o r  t h e  a n a l y s t  t o  u s e  i n  d r a w i n g  c o n c l u s i o n s  c o n c e r n i n g  M a r A d

programs.

U p  u n t i l  l a t e  1 9 7 8  t h i s  r e p o r t  w a s  w i d e l y  d i s t r i b u t e d  a n d  e n j o y e d  a  m a i l i n g

l i s t  o f  a b o u t  2 0 0 . Howeve r ,  one  sh ipya rd  cu r r en t l y  cons ide r s  i t s  bu i l d ing

p o s i t i o n  s c h e d u l e s  a s  p r o p r i e t a r y  i n  n a t u r e  a n d  s e v e r a l  s h i p y a r d s  n o w  c o n -

s i d e r  t h e i r  m a n p o w e r  i n f o r m a t i o n  a s  p r o p r i e t a r y . I n  o r d e r  t o  r e s p e c t  t h e s e

posi t ions  the  Divis ion of  Product ion now has  made th is  repor t  FOR OFFICIAL

USE  ONLY,  FOUO. and res t r ic ts  d is t r ibut ion  to  governmenta l  users  only .  The

o n l y  s c h e d u l e  i n f o r m a t i o n  n o t  p u b l i c l y  d i s t r i b u t e d  i n  t h e  m o n t h l y  p r o g r e s s
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r e p o r t s  a r e  t h e  a c t u a l  b u i l d i n g  p o s i t i o n  a s s i g n m e n t s . For  the  purpose  of

e x e m p l i f y i n g  t h e  S E A S  c a p a b i l i t y ,  a n  a b b r e v i a t e d  i s s u e  o f  o u r  q u a r t e r l y

repor t  i s  g iven in  Appendix  A, T h i s  i s  a n  e x a m p l e  o f  w h a t  t h e  i n d i v i d u a l

shipyards  contr ibut ion resembles  and the  current    summary act ive  shipbui ld ing

base workload curve. Also included is a sample data form MA 832 not normally

p r i n t e d  w i t h  t h e  r e p o r t .

V.     NEW DATA SOURCES

SFAS is  no di f ferent  than any other  computer  model ,  in  that ,  the  most  import -

a n t  e l e m e n t  i s  t h e  i n p u t  d a t a . T h e  v a l i d i t y  a n d  r e l i a b i l i t y  o f  t h e  d a t a  i s

extremely dependent  upon two key factors : ( l )  T h e  d a t a  b a s e  m u s t  b e  c u r r e n t

a n d  c o n t i n u a l l y  u p d a t e d ;  ( 2 )  T h e  d a t a  m u s t  b e  v a l i d ,  T h e r e f o r e ,  i t  i s  o f

t h e  u t m o s t  i m p o r t a n c e  t h a t  t h e  s h i p y a r d s  r e p o r t  v a l i d ,  t i m e l y  i n f o r m a t i on

when  r equ i r ed .  A l s o ,  i t  i s  e s s e n t i a l  f o r  t h e  i n d u s t r i a l  a n a l y s t  i n  c h a r g e

of  the  model  to  have cont inuous knowledge of  the  yard programs and capabi l i t ies .

B y  f r e q u e n t l y  v i s i t i n g  t h e  y a r d s  i n  t h e  a c t i v e  s h i p b u i l d i n g  b a s e ,  t h e  a n a l y s t

can keep abreas t  of  recent  shipyard improvements .

The old  SPAMM model  had a  smal l ,  but  annoying defect  in  that  i t  bui l t  up

the  workforce  demand curves  by addi t ion of  s tandard workforce  dis t r ibut ions

s h i p  b y  s h i p . B y  u s i n g  s t a n d a r d  d i s t r i b u t i o n s  a  v e r y  c l o s e  c o r r e l a t i o n  t o

a c t u a l  w o r k f o r c e  d i s t r i b u t i o n  i s  g i v e n  i f  e a c h  o f  t h e  s h i p s  i s  o n  s c h e d u l e

and not  impacted by other  work so  that  i t  fo l lows the  "normal”  curve. Because

t h i s  r a r e l y  h a p p e n s ,  t h e s e  c u r v e s  w e r e  b e i n g  a d j u s t e d  f r e q u e n t l y  t o  m a t c h

known delays. T h e  c r e d i b i l i t y  o f  w o r k f o r c e  i n f o r m a t i o n  w a s  i n  q u e s t i on

b e c a u s e  i t  w a s  a l w a y s  s l i g h t l y  d i f f e r e n t  f r o m  a  p a r t i c u l a r  y a r d ’ s  c u r v e  o r

NAVSEA information. A l though  each  o f  t he  d i f f e r ences  cou ld  he  exp l a ined  on
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a case-by-case, basis, t h e  f a c t  t h a t  f r e q u e n t l y  t h e  y a r d ,  M a r A d ,  a n d  t h e  N a v y

wou ld  have  t h r ee  d i f f e r en t  dep i c t i ons  o f  t he  s ame  p roduc t i on  work load  and

schedule  became t roublesome to  management  par t icular i ty  dur ing Congress ional

t e s t imony . T h i s  c a p a b i l i t y  h a s  b e e n  r e t a i n e d  t o  b e  u s e d  w h e n  a c t u a l  d a t a

m a y  n o t  b e  a v a i l a b l e .

D u r i n g  1 9 7 7  t h e  i s s u e  o f  w h a t  i s  t h e  n a t i o n ’ s  “ s h i p b u i l d i n g  c a p a c i t y ”  w a s

a  m a t t e r  o f  p u b l i c  a n d  i n d u s t r y  c o n c e r n .  N a v y ,  M a r A d ,  a n d  S h i p b u i l d e r s

C o u n c i l  o f  A m e r i c a  ( S C A )  h a d  t h r e e  s e p a r a t e  a n d  d i s t i n c t  a p p r a i s a l s  o f  t h e

i n d u s t r y ’ s  a b i l i t y  t o  p r o d u c e  s h i p s . T h i s  h i g h l i g h t e d  t h e  n e e d  t o  d e f i n e

m o r e  a c c u r a t e l y  t h e  “ a c t i v e .  U . S .  S h i p b u i l d i n g  I n d u s t r i a l  B a s e .  ” SCA sur-

veyed a l l  shipbui lders ,  both  members  and non-members . D u e  t o  t h e  e f f o r t s

of  Mr.  Stuar t  Adamson of  the  Shipbui lders  Counci l ,  the  def in i t ion and common

r e p o r t i n g  o f  a c t u a l  d a t a  f r o m  t h e  a c t i v e  U . S . s h i p b u i l d i n g  i n d u s t r i a l  b a s e

was  i n i t i a t ed  and  i s  now used  ex t ens ive ly .

A  new da t a  f o rm  inco rpo ra t i ng  a l l  o f  t he  needed  i n fo rma t ion  was  gene ra t ed .

This was’ approved by the Office of Management and Budget in December of 1978,

and was given the  t i t le  Shipbui lding Orderbook and Shipyard Employment ,  and

numbered MA 832. Th i s  f o rm ,  combined  w i th  t he  f ac i l i t y  i n fo rma t ion  con -

t a i n e d  o n  t h e  s t a n d a r d  f o r m  1 7 ,  t i t l e d ,  F a c i l i t i e s  A v a i l a b l e  f o r  t h e  C o n s t r u c -

t i o n  a n d  R e p a i r ,  o f  S h i p s ,  p r o v i d e s  a  r e l a t i v e l y  a c c u r a t e  d e p i c t i o n  o f  e a c h

y a r d ’ s  s t a t u s .  

On August  21  of  1978,  the  Ass is tant  Secre tary  of  Commerce  for  Mar i t ime Affa i rs

r e q u e s t e d  e a c h  s h i p y a r d  i n  t h e  U n i t e d  S t a t e s  t o  p a r t i c i p a t e  v o l u n t a r i l y  i n

t h e  c o m m o n  r e p o r t i n g  o f  s h i p  c o n s t r u c t i o n ,  p r o d u c t i o n ,  a n d  w o r k f o r c e  i n f o r -

m a t i o n . T h i s  w o u l d  n e c e s s i t a t e  a i l  y a r d s  t o  s u b m i t  a  M A  8 3 2  f o r m  q u a r t e r l y .
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The Off ice  of

m a i n t a i n s  t h e

in  o r  s eek ing

g r o s s  t o n s  o r

Ship  Const ruct ion,  Divis ion of  Product ion has  developed and

c u r r e n t  d a t a  h a n k  o f  a l l  U . S .  s h i p y a r d s  a c t i v e l y  p a r t i c i p a t i n g

const ruct ion  of  major  oceangoing and Great  Lakes  ships  1 ,000

l a r g e r . T h e s e  y a r d s  b y  d e f i n i t i o n  a r e  t h e  a c t i v e  U . S .  S h i p -

b u i l d i n g  B a s e . This  cooperat ion of  the  shipbui lders  and the  Government

p r o v i d e s  c o n t i n u i n g  a n d  a c c u r a t e  d a t a  o n  t h e  s t a f f i n g  r e q u i r e m e n t s  a n d  f a c i l i t y

a v a i l a b i l i t y  o f  t h e  s h i p b u i l d i n g  b a s e  w h i c h  i s  u s e f u l  i n  m a n y  a r e a s  a n d

b e n e f i t s  a l l  p a r t i c i p a n t s .

VI. DATA BANK STRUCTURE

Six major  data  banks  are  used in  the  Shipbui ld ing Evaluat ion and Analys is

System. ‘ I h i s  s e c t i o n  w i l l  d e s c r i b e  t h e  c o n t e n t s  o f  e a c h  d a t a  b a n k .

A. SPAMM - Shipbuilding Production and Mobilization Model Data Bank

F o r  e a c h  s h i p y a r d  i n  t h e  d a t a  b a n k ,  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s  a r e

g i v e n :  

1 .  Name of  Shipyard

2 .  N u m b e r  o f  b u i l d i n g  p o s i t i o n s ,  d r y d o c k s ,  p i e r  s p a c e s ,  e t c .

3 . Length and width  of  each bui lding posi t ion when appl icable .

4 .  V e s s e l s  p r e s e n t l y  u n d e r  c o n s t r u c t i o n  a n d  t h e i r  c h a r a c t e r i s t i c s .

a . B u i l d i n g  p o s i t i o n  o n  w h i c h  t h e  v e s s e l  i s  b e i n g  b u i l t .

b .  S i x  k e y  e v e n t  d a t e s :

1 .  C o n t r a c t  a w a r d

2. S t a r t  o f  f a b r i c a t i o n

3 .  K e e l

4 .  L a u n c h

5. C o n t r a c t  d e l i v e r y

6 .  R e v i s e d  d e l i v e r y
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c .

d .

  e .

f .

g .

h .

1 .

j .

k .

1 .

Design number

Mari t ime Adminis t ra t ion Hul l  Number

Pe rcen t  o f  comple t i on

Work days  to  bui ld  vessel

Code for  opera tor  (Navy,  Pr ivate ,  CDS)

S t e e l  t o n n a g e

Name of vessel

Vessel  owner

Bu i lde r ’ s  hu l l  number

LEGEND - used in Monthly Progress Report

m. Mar-Ad's  contract number

n .  V e s s e l  t y p e

o .  D e a d w e i g h t  

P . Pe rcen t  ga in  -  mon th ly

B.      MOB - Mobi l iza t ion  Data  Bank

F o r  e a c h  s h i p y a r d  i n  t h e  d a t a  b a n k ,  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s  a r e

g i v e n :  

1 .  N a m e  o f  S h i p y a r d

2 .  N u m b e r  o f  b u i l d i n g  p o s i t i o n s ,  d r y d o c k s ,  p i e r  s p a c e s ,  e t c .

3 . L e n g t h  a n d  w i d t h  o f  e a c h  b u i l d i n g  p o s i t i o n  w h e n  a p p l i c a b l e .

4 .  V e s s e l s  i n  t h e  s t u d y  a n d  t h e i r  c h a r a c t e r i s t i c s .

a . B u i l d i n g  p o s i t i o n  o n  w h i c h  t h e  v e s s e l  i s  b e i n g

o r  r e p a i r e d .

b .  F i v e  k e y  e v e n t  d a t e s .

1 . Contrac t  award

2 . S t a r t  o f  f a b r i c a t i o n

c o n s t r u c t e d ,



4.  Launch

5. Del ivery

c. Code for specified vessel type

d. Vessel type

e.  Work days  to  repair  or  bui ld  vessel

f. Code for categorization of vessel manpower

g. Code for operator (Navy, Private, CDS)

h. Amount of steel' to repair or build vessel

C. TITLE XI DATA BANK

For each vessel in the data bank, the following characteristics

are given:

1. Title XI application number

2. Vessel design type

3. Vessel owner

4. Vessel type

5. Number of ships for the specified vessel type

6. Vessel name

7. Contract number

8. Trial/Inspection date

9. Percent of completion

10. Percent of completion date

11. Contract award date

12. Contract delivery date

13. Estimated delivery date

14. Actual construction cost

15. Original principal cost

16. Balance cost

307



17 .

18.

19.

20.

21.

22.

23.

  24.

25.

26.

27.

28.

29.

30 .

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Government aid -  t y p e  o f  T i t l e  X I  i n s u r a n c e  l o a n

T i t l e  X I  s t a t u s  ( p e n d i n g ,  a p p r o v e d ,  w i t h d r a w n )

O v e r a l l  l e n g t h  o f  s h i p  ( L . O . A . )

Beam

Depth

D r a f t

D e a d w e i g h t  

S t e e l  T o n n a g e

Machinery ( tonnage)

O u t f i t  ( t o n n a g e )

L i g h t s h i p  ( t o n n a g e )

MarAd's hull number

Bu i lde r ' s  hu l l  number

Shaf t  horsepower

K G  s t a b i l i t y  f a c t o r

Displacement

S t a r t  o f  f a b r i c a t i o n  d a t e

K e e l  d a t e

L a u n c h  d a t e  

R e v i s e d  c o n t r a c t  d a t e

Work days  to  bui ld  vessel

MarAd's design number

Pe rcen t  ga in  -  mon th ly

Name of Shipyard

C o d e  f o r  M a r A d ' s  c o n s t r u c t i o n  r e p r e s e n t a t i v e

3 0 8



D. NDRF -  Nat ional  Defense Reserve Fleet

 F o r ,  e a c h  s h i p y a r d  i n  t h e  d a t a  b a n k ,  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s

a re  g iven :

1.

2.

3.

4 .

5.

6.

7 .

8.

9 .

10.

11.

12.

Name of shipyard

N u m b e r  o f  b u i l d i n g  p o s i t i o n s ,  d r y d o c k s ,  p i e r  s p a c e s ,  e t c .

Length and width  of  each bui lding posi t ion when appl icable .

V e s s e l s  i n  t h e  N a t i o n a l  D e f e n s e  R e s e r v e  F l e e t .

a .  B u i l d i n g  p o s i t i o n  o n  w h i c h  t h e  v e s s e l  i s  b e i n g  r e p a i r e d

b .  V e s s e l  t y p e

c . Number  of  days  af ter  M-day required  to  ar r ive  a t   sh ipyard

d . Number  of  days  af ter  M-day to  enter  bui ld ing posi t ion

Number  of  days  af ter  M-day to  exi t  bui ld ing posi t ion

Number  of  days  af ter  M-day required  to  depar t  f rom shipyard .

Vessel name

Code for  categor izat ion of  vessel  manpower

Length of  vessel

W i d t h  o f  v e s s e l

Work days  to  bui ld  vessel

Code for operator (NDR, NAV, CDS)

E.  User ' s  Data  Banks  - (Ship  Mixes)

Fo r  e ach  ve s se l  t he  fo l l owing  cha rac t e r i s t i c s  a r e  g iven :

1 . B u i l d i n g  p o s i t i o n  o n  w h i c h  t h e  v e s s e l  i s  b e i n g  r e p a i r ed

2. Contrac t  award  da te

3 . S t a r t  o f  f a b r i c a t i o n  d a t e

4 .  K e e l  d a t e

5. Launch date

6 .  D e l i v e r y  d a t e
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F.

7 . Reschedu led  de l ive ry  da t e

8 .  V e s s e l  t y p e

9 .  W o r k  d a y s  t o  b u i l d  v e s s e l

10. Code for Operator (CDS, NAV, PVT)

1 1 .  S t e e l  T o n n a g e

IDB - I n d u s t r i a l  D a t a  B a n k

The contents  in  the  IDB data  bank are  obta ined f rom the  Mari t ime

Administration's form "Shipbuilding Orderbook and  Shipyard  Employ-

ment"  (MA-832) . The form is  completed by shipyard personnel  on

a  q u a r t e r l y  b a s i s .

F o r  e a c h  s h i p y a r d  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s  a r e  g i v e n :

1 .  N a m e  o f  s h i p y a r d

2 .  W o r k f o r c e  c o n v e r s i o n  f a c t o r  f o r  e q u i v a l e n t s  t o  a c t u a l s

3 . Code for  type of  workforce

4 .  Q u a r t e r l y  p r o d u c t i o n  w o r k e r s  f o r  e i g h t  c a t e g o r i e s

a . S h i p  C o n s t r u c t i o n

1 .  M a r A d

2 . Navy

3 . O t h e r  F e d e r a l

4 .  P r i v a t e

b .  S h i p  R e p a i r

1 .  N a v y

2. O t h e r  F e d e r a l

3 . P r i v a t e

c .  N o n - s h i p
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V I I . DISTRIBUTION CURVES

T h e r e  a r e  s e v e r a l  d i s t r i b u t i o n  c u r v e s  u s e d  i n  S E A S .  L a b o r  h a s  t h r e e

dif ferent  curves  : one  for  ac t ivat ion of  NDRF ships ,  one  for  mobi l iza t ion

and one for  peacet ime. T h e  m o b i l i z a t i o n  d i s t r i b u t i o n  c u r v e  c o n s i d e r s  t h r e e

s h i f t s  a n d  t h e  p e r c e n t a g e  o f  p r o d u c t i v i t y  f o r  e a c h  s h i f t . As would be

expected,  the  NDRF curve is  complete ly  di f ferent  than a  mobi l izat ion or

peace t ime  l abo r c u r v e  b e c a u s e  t h e  s h i p  w i l l  b e  r e a c t i v a t e d  r a t h e r  t h a n

c o n s t r u c t e d .

O n l y  t w o  d i s t r i b u t i o n  c u r v e s  w i l l  b e  d i s c u s s e d ;  l a b o r  ( p e a c e t i m e )  a n d  s t e e l .

A. LABOR DISTRIBUTION CURVE

A f t e r  a  s h i p y a r d  h a s  r e c e i v e d  a  c o n t r a c t  a w a r d ,  i t  m u s t  p r e p a r e  a  s t u d y

o f  t h e  r a t e  a t  w h i c h  l a b o r  i s  t o  b e  e x p e n d e d . T h i s  s t u d y  r e s u l t s  i n  a

l a b o r  l o a d  “ S ”  c u r v e ,  t y p i c a l  o f  a l l  e r e c t i o n  c u r v e s ,  b u t  a l l o w s  f o r  l o c a l

v a r i a t i o n s  a n d  i n f l u e n c e s  ( F i g u r e  V I I a ) .  E x a m p l e s  a r e :  w o r k  s t o p p a g e

f r o m  a  s t r i k e ,  c o n t r a c t  p r o b l e m s ,  b a d  w e a t h e r ,  p o o r  p l a n n i n g .  V e r t i c a l

c o o r d i n a t e s  a r e  g r a d u a t e d  i n  p e r c e n t  o f  t o t a l  p r o d u c t i v e  l a b o r  t o  b e

expended by the  shipyard on the  vessel . The hor izonta l  measurement  for  the

c u r v e  i s  r e c o r d e d  a s  a  p e r c e n t a g e  o f  t o t a l  a c t u a l  c o n s t r u c t i o n  t i m e  f o r  t h e

v e s s e l . T h i s  a c t u a l  t i m e  o f  c o n s t r u c t i o n  m a y  b e  d e f i n e d  a s  t h e  q u a s i -

b u i l d i n g  p e r i o d  r e p r e s e n t i n g  t h e  s t a r t  o f  f a b r i c a t i o n  t o  v e s s e l  c o m p l e t i o n .

I n  a n  e f f o r t  t o  a r r i v e  a t  a  “ u n i v e r s a l ”  l a b o r  c u r v e ,  a n  e m p i r i c a l  s t u d y  o f

t h e  l a b o r  l e v e l s  o f  f i v e  s h i p y a r d s  t h r o u g h o u t  t h e  U n i t e d  S t a t e s  w a s  m a d e .

The data  was  entered in to  a  leas t -squares  program on the  computer ,  which

developed the  composi te  th i rd-order  polynomial  curve A,  in  Figure  VIIb. This

may be compared to B, which has been used by MarAd, and coincides with the

curve used by the Navy. In  the  beginning,  Curve A shows a  higher  percentage
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o f  l a b o r  t h a n  B ,  w i t h  a  s l o w e r  f i n i s h . T h e  g r e a t e r  o u t f i t t i n g  r e q u i r e m e n t

of  Naval  vessels  over  commercia l  vessels  may explain  the  discrepancy. I t

s h o u l d  b e  n o t e d ,  h o w e v e r ,  t h a t  a t  t h e  m i d - p o i n t  i n  t i m e  b o t h  c u r v e s  h a v e  t h e

same amount of employment B o t h  c u r v e s ,  i n  a d d i t i o n ,  h a v e  t h e i r  h i g h e s t

employment  level  around launching or  between 70-75 percent  of  vessel  com-

p l e t i o n .

T h e  c u r v e s  w e r e  d e v e l o p e d  u n d e r  t h e  c o n c e p t  t h a t  t h e  v a r i o u s  g r a d u a t i o n s  o f

l eng th  o f  bu i l d ing  pe r iod  w i l l  a lways  have  t he  s ame  co r r e spond ing  pe rcen t

o f  t o t a l  p r o d u c t i o n  l a b o r  u t i l i z a t i o n . T h u s ,  a l t h o u g h  s h i p s  w i l l  h a v e  d i f f e r e n t

b u i l d i n g  p e r i o d  l e n g t h s - a n d  t o t a l  l a b o r  l e v e l s ,  t h e i r  p r o d u c t i o n  l a b o r  d i s -

t r i b u t i o n s  w i l l  b e  c o m p a r a b l e .

T h e  l a b o r  c u r v e  i s  c r i t i c a l  i n  t h e  f u n c t i o n i n g  o f  t h e  S h i p y a r d  E v a l u a t i o n  a n d

Analysis  System,  as  p lacement  of  proposed const ruct ion wi l l  be  dependent

n o t  o n l y  o n  s h i p w a y  a v a i l a b i l i t y ,  b u t  o n  t h e  d i s t r i b u t i o n  o f  l a b o r . I t  i s

of  u tmost  importance  to  mainta ina  minimum product ion labor  force  to  ensure

t ime ly  r e sponse  t o  any  sh ip  cons t ruc t i on  demand .  F igu re  VI I c  shows  t he  cu rve

used in  the  Model . I t  i s  a  s y n t h e s i s  o f  t h e  N a v y  c u r v e  a n d  M a r A d ’ s  e m p i r i c a l

curve which ref lects  a  more s table  level  of  employment  than the Navy curve.

In  add i t i on ,  i t  a l l ows  a  h ighe r  and  l onge r  peak  emp loymen t  l eve l  t han  t he

or iginal  MarAd curve. I t  i s  f e l t  t h a t  b o t h  o f  t h e s e  t r a i t s  w i l l  a l l o w  t h e

c u r v e  t o  c l o s e l y  r e f l e c t  t h e  a c t u a l  e m p l o y m e n t  c h a r a c t e r i s t i c s  o f  t h e

v a r i o u s  y a r d s .
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B. STEEL DISTRIBUTION CURVE

A  s t e e l  d i s t r i b u t i o n  c u r v e  h a s  b e e n  d e v e l o p e d  a l o n g  s i m i l a r  l i n e s  a s  t h e

l a b o r  d i s t r i b u t i o n  c u r v e . However, the steel steel curve is almost the reverse

o f  t h e  l a b o r  c u r v e  ( s e e  F i g u r e  V I I d ) . As .one would expect ,  the  largest

a m o u n t  o f  s t e e l  i s  r e q u i r e d  d u r i n g  t h e  e a r l y  s t a g e  o f  c o n s t r u c t i o n .

T h e  v e r t i c a l  c o o r d i n a t e s  a r e  g r a d u a t e d  i n  p e r c e n t  o f  t o t a l  t o n n a g e  ( s h o r t )

to  be  expended by the  shipyard,  on the  vessel .   The hor izonta l  measurement

f o r  t h e  c u r v e  i s  r e c o r d e d  a s  a  p e r c e n t a g e  o f  t o t a l  a c t u a l  c o n s t r u c t i o n

t i m e  f o r  t h e  v e s s e l . The  ac tua l  t ime  o f  cons t ruc t i on  may  be  de f i ned  a s

t h e  q u a s i - b u i l d i n g  p e r i o d  r a n g i n g  f r o m  3  m o n t h s  p r i o r  t o  t h e  s t a r t  o f

f a b r i c a t i o n  t o  o n e  m o n t h  a f t e r  t h e  v e s s e l  h a s  b e e n  l a u n c h e d . T h i s  i s  a

demand  cu rve  fo r  s t e e l  o rde r i ng ,  a s suming  3  mon th  de l i ve ry  o f  s t e e l  t o  t he

y a r d .  

V I I I . SOFTWARE MODULES

T h e  S h i p b u i l d i n g  E v a l u a t i o n  A n a l y s i s  S y s t e m  ( S E A S )  c o n s i s t s  o f  3 1

program modules, 25 Fortran and 6 Management Data Query (MDQ) modules.

T h e  F o r t r a n m o d u l e s  a r e  g r o u p e d  a c c o r d i n g  t o  t h e i r  p r i m a r y  f u n c t i o n s .  T h e

t h r e e  g r o u p s  a r e : (1)  Shipbui ld ing Product ion and Mobi l iza t ion Model ,

( 2 )  M o b i l i z a t i o n  S t u d i e s ,  ( 3 )  U t i l i t y  R o u t i n e s .

The MDQ modules  are  used to  provide  the  Ti t le  XI  appl ica t ions  and Ship

C h a r a c t e r i s t i c s  R e p o r t s .

T h e  c a p a b i l i t i e s

i n  t h e  f o l l o w i n g

and funct ions  of  the  modules  and data  banks  are  d iscussed

p a r a g r a p h s .
.





S P A M M  h a s  t h e  g r e a t e s t  u t i l i z a t i o n  o f  t h e  t h r e e  g r o u p s . I t  p r o v i d e s  a n a l y s e s

a n d  m a n a g e m e n t  i n f o r m a t i o n  p e r t i n e n t  t o  a l l  p h a s e s  o f  t h e  s h i p b u i l d i n g  p r o -
* 

c e s s . E x a m p l e s  o f  p e r t i n e n t  i n f o r m a t i o n  a r e : e v a l u a t i n g  t h e  f e a s i b i l i t y  o f

proposed shipbuilding programs ; i d e n t i f y i n g  t h e  n e e d  f o r  c o n s t r u c t i o n  o f

n e w  f a c i l i t i e s  t o  m e e t  t h e  d e m a n d s  o f  p r o p o s e d  s h i p b u i l d i n g  p r o g r a m s ;  r e s -

pond ing  t o  que r i e s  r e ce ived  f rom a  va r i e ty  o f  i n t e r e s t s ,  i nc lud ing  member s

of  Congress ,  the  Secretary  of  Commerce,  the  Depar tment  of  Defense ,  and

the off ice  of  Management  and Budget ;  determining which exis t ing shipyards

m i g h t  c o n s t r u c t  p r o p o s e d  s h i p s  c o n s i s t e n t  w i t h  s h i p  s i z e  a n d  d e l i v e r y  d a t e

r e q u i r e m e n t s .

The SPAMM data  bank is  cont inual ly  updated,  and the  program modules  are

a c c e s s e d  d a i l y . The data  bank is  comprised of  more  informat ion per  ship

than o ther .  d a t a  banks  in  SEAS,  because  of  var iable  informat ion required

o n  a  d a i l y  b a s i s . .  S i n c e  t h e  d a t a  b a n k  h a s  h i g h  a c t i v i t y ,  i t  i s  r e q u i r e d

t o  b e  c o n t i n u a l l y  a c c e s s i b l e .

T h e  p r o g r a m  m o d u l e s  a r e  a l s o  r e q u i r e d  t o  b e  c o n t i n u a l l y  a c c e s s i b l e .  A l l

m o d u l e s  a r e  i n t e r a c t i v e ,  t h e r e f o r e  e n a b l i n g  t h e  r e q u e s t e d  i n f o r m a t i o n  t o

b e  r e a d i l y  a v a i l a b l e . The  i n fo rma t ion  i s  p roduced  immed ia t e ly ,  i n  a  r epo r t

or graphic format on 8½"X11” paper .

E x a m p l e s  o f  t h e  p r o g r a m  m o d u l e s  c a p a b i l i t i e s  f o l l o w :

PBARS - A module designed to provide workload schedule in a bar graph format

f o r  a  s p e c i f i e d  s h i p  m i x .

The graphic  schedule .  cons is ts  of  one  bar  graph per  sh ip . Each bar  graph

i s  d e t e r m i n e d  b y  s i x  k e y  e v e n t  d a t e s  r e q u i r e d  i n  b u i l d i n g  a  s h i p . T h e  s i x



d a t e s  a r e :  ( 1 ) c o n t r a c t  a w a r d ,  ( 2 )  s t a r t  o f  f a b r i c a t i o n ,  ( 3 )  k e e l ,

( 4 )  l a u n c h ,  ( 5 )  d e l i v e r y ,  a n d  ( 6 )  r e s c h e d u l e d  d e l i v e r y .  T h i s  g r a p h i c  s c h e d u l e

i s  e x t r e m e m l y  b e n e f i c i a l  i n  t h a t  t h e  u s e r  c a n  r a p i d l y  a n a l y z e  t h e  s h i p  m i x

o n  a n  i n d i v i d u a l  s h i p y a r d  b a s i s ,  a n d  c a n  d e t e r m i n e  i f  t h e  s h i p  m i x  i s  f e a s i b l e .

The graphic  schedule  i s  used for  the  “Sta tus  of  Major  Shipbui ld ing in  U.S.

C o m m e r c i a l  S h i p y a r d s , ”  q u a r t e r l y  r e p o r t .  S e e  F i g u r e  V I I I a .

PCURVES - A module designed to provide a graphic manpower workload distri-

b u t i o n  c u r v e  f o r  s h i p  c o n s t r u c t i o n  a n d  r e p a i r .  T h i s  e n a b l e s -  m a n a g e r i a l

personnel  to  analyze and produce rapid  decis ionmaking and pol icy deter-

minat ions. For  example ,  a  proposed ship  mix workload can be  added to  the

e x i s t i n g  m a n p o w e r  t o  d e t e r m i n e  i f  i t  i s  f e a s i b l e  f o r  t h e  s h i p y a r d  t o  b u i l d

t h e  p r o p o s e d  s h i p s .  S e e  F i g u r e  V I I I b .

PLEVEL - A module designed to provide either a graphic manpower workload

d i s t r i b u t i o n  c u r v e  o r  a  r e p o r t  f o r m a t  f o r  s h i p  c o n s t r u c t i o n  u t i l i z i n g  s i x

c a t e g o r i e s : Navy,  Pr iva te  and Coast  Guard ,  Const ruct ion-Different ia l  Sub-

sidy (CDS), proposed Navy, proposed Private and Coast Guard, and proposed

CDS.  See  F igu re s  VI I I c  and  VI I Id .

PSELBO - A module designed to select shipyards from the SEAS data bank in

order  to  perform workload analyses  on shipyards ,

PROGRESS - A module designed to provide the monthly “Shipbuilding

R e p o r t . "

P r o g r e s s

PSELIDB -  A module  des igned to  se lect  data  f rom the  Indust r ia l  Data  Base .

PSILPRO -  A module  des igned to  se lect  data  f rom the  Shipbui lding Evaluat ion

Analys is  Sys tem (SEAS) data  bank,  for  the  “Shipbui ld ing Progress  Repor t  . "

PSHIPS -  A module  designed to  give  the  user  a  method to  create  data  f i les

[new construct ion - s h i p s )  f o r  a  s p e c i f i e d  s h i p  m i x  e x p e d i t i o u s l y  w i t h  a

minimal  amount  of  input .
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SHIPBUILDING INDUSTRY WORKLOAD PROJECTION
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B. MOB - Mobilization Studies

The Mobilization group is used for Interagency Maritime studies in policy

efforts, to determine if an adequate mobilization base exists for the pur-

pose of national defense and for use in national emergency,

The program modules and data banks are used on an average, once a year.

Both are highly specialized to determine if there is sufficient shipbuilding

facilities, ship repair facilities, a workforce for activation, conversion,

repair of Navy combatants , and commercial ships to respond to a mobilization

scenario.

The MOB data bank is the largest volume data bank in SEAS. It is composed

of approximately 4,000 ships and resides on tape until a mobilization study

occurs. The information in the data bank will change significantly for each

study, due to the different criteria incorporated in the studies.

The National Defense Reserve Fleet (NDRF) data bank used with mobilization

studies, also resides on tape. It is relatively small compared to the MOB

and SPAM data banks.

The program modules also reside on tape until a study occurs. All modules

are interactive, therefore the requested information is readily available.

The information is produced immediately in a report or graphic format on

81/2" X 11” paper.

Examples of the program modules capabilities follow:

PMACCN - A module designed to provide either a graphic manpower workload

distribution curve or a report for four categories: Activation, Casualty/

Repair, Commercial, and Navy.
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PMOBINY - A module designed to tabulate ships by a specified key event date

on a monthly basis. The five key event dates are: (1) award of contract,

(2) start of fabrication, (3) keel, (4) launch, (5) delivery.

PMOBIN2 - A module designed to tabulate ships by a specified key event date

on 6-month intervals. The five key event dates are: (1) award of contract,

(2) start of fabrication, (3) keel, (4) launch, (5) delivery.

PSNDRP - A module designed to select data from the National Defense Reserve

Fleet data bank.

PSREG - A module designed to select data from the Mobilization Data Bank.

PSTEEL - A module designed to provide a graphic steel (short tons) distribu-
.  

tion curve or a report.

ULTZAT - A module designed to provide a Building Position Availability Report,

based on existing and proposed contracts.

c. UTILITY ROUTINES

The utility modules  are designed to perform relatively straight forward

tasks. Such tasks are: creating data files, verifying dates, adjusting

dates, shifting data, sorting data and assigning steel to vessels.

PASTEEL - A module designed to assign a steel value to vessels according

to the type vessel.

PDATE - A module designed to adjust the five key event dates, earlier -or

later than the current dates.

PDSHIP - A module designed to give the user a method to create data files

for reactivation ships.

PEDIT - A module designed to verify the-key event date. 

PSHIFT  - A module designed to shift each link of data, in a data file, one

position to the left.



PSORT - A module designed to sort several data files into one data file,

according to one of the six selected key event dates.

D. TITLE XI

Title XI is a group of Management Data Query (MDQ) program modules designed

to provide the status of Title XI applications. Title XI applications are

submitted to MarAd for approval, disapproval or withdrawal.

Principal Characteristics Report - A quarterly publication reporting hull

characteristics information of the Title XI applications from January 1977

to, present. The report is intended for the Division of Naval Architecture.

Financial Status Report - A quarterly publication reporting financial  status

information of the Title XI applications from January 1977 to present. The

report is intended for the  Office of Ship Financing Guarantees.

Project Status Report - A monthly publication reporting project stat-us infor-

mation of the Title XI applications from January 1977 to present time The

report is intended for the construction representative, supervisors, and

other personnel who are directly involved in Title XI applications.

Print 11 - A module designed to extract data from the Title XI data bank

in any format that the user desires.

TWO  other MDQ program modules are used to address such issues as: the number

of U.S.  ships under construction from a specified time frame by vessel type,

deadweight and contract value; the number of vessels over l,000 gross tons,

by shipyard, built between two specified dates.

The following two modules have these capabilities and more:

PTABNCON - A module designed to provide tabular reports in variable formats

for vessels under construction. A maximum of 15 characteristics are

available in describing each vessel. A report may consist of all vessels
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over 1,000 gross tons. Another report may consist of a particular type

vessel (LNG or Tanker) delivered in a specified time frame. 

PTABCONV - A module designed to provide tabular reports in variable formats

for vessels under conversion or already converted. A maximum of 15 

characteristics are available in describing each vessel. A report may

consist of vessels  under 1,000 gross tons;

IX. HARDWARE CONFIGURATION

Review Figure Dl for an overview of the hardware configuration. The

Division of Production's personnel are responsible for collecting, main-

taining, and distributing all data concerning SEAS.  They are also res-

ponsible for' any special studies, reports, or any other information the

model generates. Therefore, they are considered the main user.

They have three pieces of Tektronix equipment located in their immediate

area: (1) A Graphic Display Unit (4014-l), (2) A Flexible Disc Memory Unit

(4921) and (3) A Hard Copier Unit (4631). The Graphic Display Unit is used

to communicate with either the in-house Honeywell computer or the Control

Data Corporation (CDC) Time-Sharing System, located in Rockville  Maryland.

On  occasion, there is a need to transfer a data file from the CDS Time-

Sharing System to a printer. This function is accomplished via the CDC

Time-Sharing System to the CDC Batch System, known as Cyberlink Note

in Figure Dl, the location of the terminal (fourth floor) and the printer

(first floor).

During a mobilization study certain reports contain classified information,

therefore special handling procedures are required, and these will not be

discussed. The teleprocessing communications currently being used is

1200 BAUD.
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X. APPLICATIONS OF THE SEAS MODEL

Typical CDS Budget Request

Shipyard workload impact for outyear programs must be projected to document

the CDS budget requests. An objective of the CDS program is to maintain an

adequate shipbuilding industry that will meet the mobilization requirements

and be adequate for the commercial and national security shipping requirements.

All of the current 24 private shipyards in the Active Shipbuilding

Industrial Base are needed to meet this goal. Additionally, all of the

other yards in the repair base are needed for the short term emergency scenario.

The 24 shipyards currently in the Active Shipbuilding base are

listed below. Estimates of continuous stable peacetime workforce levels

that will provide productive use of current facilities are made. Mobilization

staffing requirements for an extended  war have been estimated during a recent

study to be much higher than those shown. The following yards participate

in the active shipbuilding base and the aggregate workforce levels are shown.

Alabama DryDock & Shipbuilding Co.
American Ship Building Co.  Lorain., OH
Avondale Shipyards, Inc.

 Bath Iron Works Corp.
Bay Shipbuilding Corp.
Bethlehem Steel Corp., San Francisco, CA
Bethlehem Steel Corp., Sparrows Point, MD
Equitable Shipyards, Inc.
General Dynamics Corp., Groton, MA
General Dynamics Corp., Quincy, MA
Levingston Shipbuilding Co.
Litton Industries, Ingalls Shipbuilding Div.
Lockheed Shipbuilding & Construction Co.
Marinette Marine Corp.
Maryland Shipbuilding & Drydock Co.
National Steel & Shipbuilding Corp.
Newport News Shipbuilding & Dry Dock Co.
Norfolk Shipbuilding & Drydock Co.
Peterson Builders, Inc.
Sun Shipbuilding & Dry Dock Co.
Todd Shipyards Corp., Galveston, TX
Todd Shipyards Corp., Houston, TX
Todd Shipyards Corp., Los Angeles, CA
Todd Shipyards Corp., Seattle, WA
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Total Stable Peacetime Workforce Level 110,000

Total Production Peacetime Workforce Level 81,550

The following graph “Shipbuilding Tndustry Workload Projection” depicts

the employment scenario for the future years. Specifically examination of

the graph shows the following:

a) For the 24 yards in the Active Base workforce levels are

shown in equivalents which compensates for absenteeism, vacations,

and overtime.

b) Repair and non-ship work employment has been approximately 13,000.

For convenience this value is straight lined across the graph. With

new construction work decreasing it is anticipated that some of

these yards will increase repair activity.

c) The solid line represents workforce levels necessary to complete all

new construction [Navy, private, and CDS) currently under contract.

d) Loaded on top of the firm work is a 5-year Navy building program

of approximately 23 ships per year.

e) After the Navy building program, the private construction forecasts,

obtained from market surveys, are loaded.

f) A typical low level budget request could contain the following projected

vessels :

LASH

CONTAINER SMALL

CONTAINER  LARGE

This is plotted

80 81 82 83 84 85

I 2 2 2 2

2 2 3

2

g) For example, 200 LASH type vessels were spread over the 5-year 80

thru 85 to examine the magnitude of shortfall from a stable production
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employment level of 83,100. The use of LASH type vessels is not intended

to portray a shortfall of LASH  ships in the fleet, but to provide a

planning wedge of national cargo vessels. Two hundred LASH ships pro-

duces a level condition at around 73,000 still somewhat short of the

goal, yet leaving enough slack to maintain competition. These are

plotted using the * symbol.

PROPOSED CARGO PREFFRENCE LEGISLATION OF 1977

Another good example of SEAS function and role in policy analysis can be

seen in the assessment of United States shipbuilding capacity for cargo

preference legislation done in 1977.

During that time, considerable emphasis was being placed upon an assessment

of the capacity of the United States shipbuilding industry. We had seen

several studies that superimposed a number of assumptions upon the industry

with a subsequent evaluation of the ability to accomplish the required work.

There were also on-going individual minianalyses being done on a yard-

by-yard basis to determine the adequacy of a particular contractor’s ability

to perform construction to his contract dates. All of this provided the

basis for answering the question, "what is the amount of tanker tonnage

that the industry could reasonably he expected to construct if cargo pre-

ference legislation is enacted?”

Before any analysis could be done, it was first necessary to define ship-

building capacity.  .Shipbuilding capacity is a general term that can be

very complex or very simple depending upon the context in which it is used.

Annual cargo capacity tonnage construction is the desired output. The most

commonly mentioned and analyzed components of a capacity assessment are

the workforce and facility constraints. Refore developing those areas,
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it should be mentioned that a number of other factors such as profitability,

management talent, and component availability contribute to the industry's

health, viability, and future well being. These should not be forgotten

as part of the shipbuilding capacity of this nation.

Profit and the ability to make a profit is an important consideration. This

is closely related to capital investment. One may ask how this is related

to shipbuilding capacity. It is apparent that many of our shipyards have

made significant capital investments in facilities over the last 10 years.

Many of these investments were in anticipation of and in reaction to the

tanker construction boom of the early 1970's. The point is not that we have

excessive untied capacity; we did not in 1977. Rather, the point is that

industry will invest and expand to meet the market if there is a profit to

be made.

Another factor contributing to the industry capability and capacity to pro-

duce ships is the small hut highly experienced-and competent core of ship-

yard management talent that runs the nation's -shipyards. These people

could Fe considered to be a national asset, and they definitely contribute

to capacity. If increased capacity is desired, training of more people

in shipbuilding would be a wise investment for the nation.

The component industry is also an often overlooked aspect of producing ships.

Within recent memory are delays and disruption problems to ships under con-

struction for the lack of valves, air compressors, propellers, gears, steel

plates, welding wire, and castings to name a few. Supplier industry component

lead times doubled and tripled during the tanker boom of the mid 70's. This

may very well be the critical path constraint for any significant expansion

o f  t h e  i n d u s t r y .   
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A value for capacity of the shipbuilding industry is really a nebulous

quantity, only significant for a point in time evaluation. To have useful

meaning, it should he used only when the criteria and assumptions are

explained and understood. The overall capacity is flexible by the very nature

of the business. To see this, one has to only examine the remarkable advances

made in ING ship construction during a relatively short period by U.S.

shipyards .

To answer the question of cargo preference tonnage construction capability,

both facilities available and the workforce constraints must be analyzed

in conjunction with each other. To do  this, a forecast of the ships to be

built is made and schedules and the workforce estimates are developed for

each ship type. Ships to be built are scheduled into the building positions

available at each yard behird or in consideration of the base workload under

contract. Workforce curves are developed depicting the loading of direct

equivalent workers required per month to build the ships loaded into the

Vard. And finally, ships are rescheduled or juggled in an iterative process

to eliminate unrealistic peaks and valleys in the yard workforce much the

same as shipyard management would do.

The following assumptions were applied to yield a realistic estimate of

the maximum deadweight tonnage that could Fe constructed t0 meet the demand

for tankers under a cargo preference program:

1. The current Navy 5-year shipbuilding plan was loaded on top of the

base workload. This plan reflects projected procurements that are

relatively well defined and fit into the overall defense plan. There is a

high degree of probability that this work will be awarded and therefore it

is loaded into the respective shipyards first,
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2. Next in priority for way  space is the commercial 5-year projection

developed by MarAd's Office of Policy and Plans. This plan considers both CDS

and private construction with the development of a high, best, and low ship

mix scenarios. The best  estimate with some minor variations is used to

load the individual yards.

3. The maximum direct equivalent vard  workforce levels were

limited to current levels or allowed to expand based upon

historical peacetime data and an assessment of each yard’s individual

situation. In the face of the workforce  problems that many yards have

experienced in the 1970 ' s and with al1  the inherent turnover and productivity

losses caused by the build ups, shipyards recognized their maximum levels

for doing efficient business, and were loaded according to those levels.

4. The remaining capacity after assignment of the Navy and commercial 5-

year plans was assigned to construction of cargo preference tankers.

5. A range of tanker sizes were utilized to maximize the tonnage output

each yard could construct. These varied ‘from small feeder vessels of

approximately 30,OO0 DWT up to 600,000 DWT being conceptualized by Newport

News at that time.

6. If legislation had been enacted at that time, the earliest possible

ship construction contract awards would have been in July 1977. However,

July 1977 award dates are arbitrary and short term shifts would not affect

the conclusions. Contract award assumptions subsequent to July 1977 were

contingent upon building position availability in individual shipyards.
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7. Tanker sizes up to and including  a conceptual 6O0,000 DWT size possible

at Newport News were considered. This allowed the maximum tonnage to he

built and also assumed that deepwater port facilities such as SFADOCK and

Loop will he on line in the  early 1980’s.

8. An attempt to load each shipyard facility on a reasonable way schedule

was made. Some overlaps are inevitable when scheduling bypothetical building

programs. Although these schedule overlaps have been kept to a minimum,

it is assumed that shipyards can develop individual work-around plans to

accommodate some overlaps as they have done in the nast.

9.This study includes an estimate of present capability only. Capital

improvements which could increase capacity are likely to occur if a signi-

ficant  Cargo Preference law is enacted.

The result of the iterative analysis process were tabulated to show the

industry capacity in three ways: the number and types of ships; the tanker

deadweight tonnage ; and a total industry workforce projection.

The ship mix finally assigned to the projected yards based upon the avail-

able building positions and manpower consisted of 165 unawarded ships in

the Navy program through 1982, (much larger than now planned), 110 non-

tanker commercial ships in the MarAd  forecast and 127 tankers for cargo

Dreference. No attempt was made to project requirements for skilled crafts

within the workforce. However, it is a good possibility that this could

further restrict the capacity. The summation of cargo preference tonnage

with the total deadweight per vear and cumulative deadweight of 16,270,000 DWT

by 1985 based upon deliveries of the projected cargo preference tankers
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is shown in the following  table. It should be noted totally

there are seven shipyards that are not currently building large ships.

These yards have the facilities to build the vessels as indicated and have

all been contacted to confirm their interest in new construction should

the market for new tankers become available. Tndustry workload to accom-

plish these construction projections was estimated by SEAS  with a workforce

build up to around 190,000 total industry by the end of 1980 being reason-

able and attainable at that time.

Estimate of Shipyard Capacity to Build Tanker Tonnage

Large Shipyards now
Engaged in New Ship
Construction 

smaller shipyards
that have capability
and have Shown interest

Delivered by END 1980 BY End 1985

(1) T190 ‘190,000 (11) T190 2090,000
(5) T120 600,000 (10) T265 2650,000

(I) T225
  (3)180,000         (15) T120 1800,000

225,ooo ( 6) T600 3600,OOO
(17) T60 1020,000
( 7) T225     1575,000

Totals 1,195,000 DWT   12,735,000 DWT

Delivered BY End 1980 BY End 1985

(3) T30 90,000  (9) T30 270,000
(3)  T35  105,000 (13) T35 455,000
(2) T40 80,000 (7 ) T40 280,000
(3) T60, 180,000 (13) T60 780,000
(2) T70 140,000 (7) T70 490,000
(1) T90 90, 000 ( 6) T90 540,900
(1) T120 120,000 ( 6) T120 720,000

TOTAL 805,000 DWT 3,535,OOO DWT

GRAND TOTAL  2,000,QOO DWT 16,270,OOO DWT
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SHIPYARD CERTIFICATIONS

Before a construction- differential. subsidy contract can be executed between

the Maritime Administration and a construction yard, the Director of the

Office of Ship Construction must certify that in his opinion the contractor

has the capabilities in terms of workforce, facilities, management, and

technical capability to perform under terms of the construction contract.

This certification cannot be done without reliable data and a critical

evaluation of the current status of work in the yard’s contract orderbook. One

of the major sources of this information is SEAS. Through the reports

outlined earlier in this paper, current status can be examined. Frequently

MarAd may already have a construction representative in the yard to monitor

on -going CDS contracts. His on the spot experience and familiarity is useful

to the certification. Often a production analyst is sent to the yard’s

facility for an on-site visual update of the proposed construction facilities

and review of the construction process planned. These on-site inspections

are extremely valuable in keeping the analyst up to date with ship construc-

tion techniques and in touch with cognizant shipyard personnel who may be

contacted when problems arise later in the contract.

The four components of the certification are considered. First, workforce

availability is of the utmost importance. If a build up is required for the

proposed work, an attainable rate must be demonstrated. Historical com-

parisons are used for assessment of the validity and likelihood of a yard’s

ability to attain the required build-up rate. Consideration must be made of

the source or sources of skilled workers. Recently, one yard was denied

a contract by MarAd on the basis that a facility did not actually have a

skilled workforce available to draw upon. The facility itself was to be
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opened and developed just for the contract and it was determined that the

lack of a skilled workforce made it highly unlikely that the contractor would

perform under the contract and meet a delivery schedule for the vessel. SFAS

has the ability to overlay the proposed-work on the current orderbook and

examine the workforce demand. The following graph- shows a hypothetical

shipyard's current orderbook with three large tankers and six naval auxiliaries

being proposed. The workforce requirements are shown so that a build-up

of the current employment is required. However, the 2,000 equivalent worker 

increase in a period of 2 1/2 years may have been done before and certainly 

could be assumed to be reasonable.

Facilities availability is the second areas of concern. Although many other

areas of the yard may be critical, SEAS only looks at building positions

unless the analyst has a reason to-suspect another area is on the critical

path for construction.

The next chart shows our hypothetical yard's building position utilization

with the proposed Navy and commercial contracts superimposed after the firm

work. Many times yards will plan work too tightly for an individual facility.

SEAS provides MarAd  with-this information in advance,

The third and fourth areas are management and technical capability The

analyst must investigate and report his findings  in these areas to complete

the certification. SEAS cannot contribute to the certification in these

areas.
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Projection of workforce requirements by major craft skills

A project has been underway for some time to enhance the capabilities of

SEXS by providing the capability to project workforce requirements by the

major craft skills. Currently SEAS has the capability of distributing pro-

posed direct production workforce  requirements to build a ship over a stan-

dard distribution curve. This curve was jointly generated and subsequently

developed for the SPAMM model by the Engineering Computer Group and the

Division of Production about 5 years ago. This model has served Marad's

interest well and will continue to provide reliable planning and scheduling

information for management’s use.

However, if this capability could be expanded to include specific trade

demands the SEAS model could be a much more dynamic tool.

Without question there is a need to develop industry requirements for reliable

workforce projections (in the areas of commercial and Navy Shipbuilding and

Repair) on both a normal peacetime and national emergency basis.

We propose to expand our present SEAS model to enable us to project work-

force demand curves by the specific skills categories listed below:

1. Electricians 8. Shipfitters
2. Welders 9 Loftsmen
3. Sheetmetal Workers 10. Boilermakers
4. Inside/Outside Machinists 11. Painters
5. Pipefitters 12L. All Other
6. Electronic Mechanics
7. Riggers

This development would be immediately useful to the Office of Labor and

Training in meeting the overall goals of their project relating to skills

training and establishment of shipbuilding job carp centers.
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To do this, data is needed for individual ships so that the skill categories

and shapes for specific skill distributions can be generated. It is intended

that the shapes can be easily changed or chosen to match individual cir-

cunstances. Some individual yards have offered pieces of the needed infor-

mation. However, there seems to be a data void that must be overcome before

this enhancement can be realized. When data becomes available it will be

put on a percent worker/percent building time basis from start of construc-

tion to delivery so that only the shape of the distribution is actually

being analyzed. By using the percent/percent basis no one yard’s specific

manpower levels can be compromised to a competing shipyard.

To get these curves we will gather data by the broad ship type categories of

cargo, tanker, naval auxiliary and naval combatant. A program is being

planned that will utilize each ship’s individual skill curves, calculate

the areas under the curve (which is essential to obtaining the percentage

of the total job by trade), and curve fit a standard curve to the sample of

data which will produce a representative skill trade production forecast.

SEAS will then only need a specific work days estimate and a proposed building

schedule to output a forecast of the workforce demand by skill trade.

It would be tempting to include all major ship categories in the model

from the very beginning. We intend to develop a pilot program which focuses

on one specific ship type. After demonstrating the model capabilities, it

will be only a matter of plugging in information for other categories of

vessels to expand the model as needed and as more and more data resources

become available. Within a relatively short period of time, we could have

something concrete to exhibit to the various entities who would have use



for such information, thereby mitigating any skepticism or hesitation on the

part of data sources to release needed information. This would facilitate

expansion of the model.

We believe this proposed model will greatly improve our response to the

many inquiries and surveys we respond to on a continual basis from outside

sources as well as those generated from within MarAd. Also, our manage-

ment planning capabilities will be greatly enhanced.

In summary, a methodology exists to further develop and enhance the SFAS

model to provide a capability for projecting workforce demand curves by

specific skill category. Initial programming has been accomplished and

data sources are being investigated.

Appendix A - Example Quarterly Shipbuilding Status Report

Appendix B - Five Year Shipbuilding Plans
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THIS REPORT, "STATUS OF MAJOR SHIPBUILDING IN U. S. COMMERCIAL SHIPYARDS" IS PRIMARILY DESIGNED TO
PROVIDE CURRENT INFORMATIN FOR MANAGEMENT ON THE STATUS OFSHIPBUILDING.IT DEPICTS GRAPHICALLY,
THE COMPLETE ORDER BOARD OF EACH MAJOR SHIPYARD HAVING THE CAPABILITY TO CONSTRUCT SHIPS 475' L0A.x
68' BEAM AND OVER. INCLUDED ARE ALL KNOWN MARITIMF ADMTNISTRATION, NAVY, OTHER GOVFRNMENT AND
PRIVATE CONTRACTS, FOR NEW OCEANGOING SHIPS AND ALL CONVERSION WORK TO OCEANGOING SHIPS HAVING A
CONTRACT VALUE OF $ 1 MILLION AND OVER AND A SHIPYARD AVAILABILITY OF AT LEAST 6 MONTHS. ADDITIONAL
INFORMATION INCLUDES DELAYS, PERCENTAGE OF COMPLETION AND TOTAL EMPLOYMENT WHICH IS SUPERIMPOSED ON
THE WORKLOAD FOR EACH YARD.EMPl.OYMENT FOR THE LAST QUARTER SHOWN IS ESTIMATED AND WILL BE ADJUJSTED
AS ACTUAL DATA IS RECEIVED. DELAY INFORMATION IS ALL INCLUSIVE, i.e., DELAYS DUE TO CHANGES AND
EXTRAS REQUIRED BY OWNERS AS WELL AS PRODUCTION DELAYS BY CONTRACTORS DUE TO LABOR SHORTAGES, LATE
MATERIAL DELIVERIES, STRIKES, ETC. THIS REPORT IS PUBLISHED QUARTERLY. MARAD AND PRIVATE WORK IS
SHOWN AS SCHEDULED 6-30-79 NAVY WORK IS SHOWN AS SCHEDULED 6-l-79

PREPARED BY OFFICE OF SHIP CONSTRUCTION (CODE 723)

For Official USE Only







SHIPBUILDING INDUSTRY WORKLOAD PROJECTION

TEST SHIPYARD
N U M B E R  O F  Y A R D S =  1

TOTAL EMPLOYMENT

2000
FIRM NEW

CONSTRUCTION

1000-
-

R E P A I R  A N D  N O N - S H I P  ( L E V E L  L O A D E D )0
I I I I I I I I I I I I I I I I I I II 11 II 11 II 1

78 79 80 81 81 83 84 85 86 87

SEPTEMBER 1, 1979
SOURCE SHIPYARD DATA FROM FORM MAR32 WHEN PROVIDED

OFFICE OF SHIP CONSTRUCTION, MARITIME (ADMINISTRATION







Form Terminology

For the purposes of this form, the following standard terminology has been

established as a basis to maintain data consistency between participating

data sources:

Ship Type - a designation which will clearly identify different ships
under contract. For example

Ship Designation Ship Type

265,000 DWT Tanker
MA Design T1O-S-101b TlO-S-101b

Fleet Oiler
Navy Design A0
Navy Hull Number 177 AO-177

80,000 DWT Tankers
No Marad Subsidy T-80

Start Fabrication - the date direct charging of production worker labor
a specific hull occurs that will. sustain construction.

Keel - the date an identifiable section of the hull occupies a building
position.

Launch - the date a building position is vacated by moving of a hull
section and thus making available this position for another
hull.

Percent Complete - the ratio of the total summation of the dollar value
of all labor and materials utilized to the total dollar value
of the contract or some other suitable ratio method of comparing
the total value assessment of labor and material completion to
the total value of labor and material required for the contract.

Building Position - the pier, way, basin, drydock or other facility
location that is dedicated to either ship construction or
conversion.

Production Workers - working foremen and all non-supervisory workers
(including lead men and trainees) engaged in fabrication,
processing assembling, inspection, handling, receiving,
storage, packing, warehousing, shipping and other services
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closely associated with the above production operations
(exclusions are those workers engaged in construction of major
additions or alterations to the plant, maintenance, repair,
janitorial., watchman, administrative engineering, technical,
supervisory, sales, recordkeeping and other related office
services).

Firm Work - work that is contractually on the current orderbook.

Non Ship Work Column - all other production work not charged to an
actual shipbuilding project , such as industrial products.

Marad Column - the production work charged only to Title V CDS ship
construction or conversion (includes vessels under Title XI
mortgage insurance only when Title V is also involved).

Private Column - the production work charged to any private, city,
county, or state ship construction or conversion (includes
all vessels with only Title XI mortgage insurance).

Other Federal Column - the production work charged to any other
federal government ship construction or conversion (such
as U.S. Coast Guard or National Oceanic and Atmospheric
Administration, etc.).

Manpower (Actual or Equivalent) - select the most convenient type
of manpower value that will be displayed for the average
men in each period.
- actual men are the actual or planned personnel
employment required.
- equivalent men are the total manhours expended (TME),
either actual or planned, during a specified time frame
divided by the total straight time (TSTHA) hours available
per man during that same time frame. (i.e. equivalent T M E )

men =TSTHA

Multiplier - the conversion factor (M, where M>l) that converts
equivalent men into actual men. 

(i.e. actual = M x equivalent)
men men
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Five Year commercial Shipbuilding Forecast
Fiscal Year of Award - July 1979

*Subsidized Vessels
a Possible reduction in number by two vessels

Legend

                 
CNTRL   Large Containership
CNTR?ROROPartial Container/RORO
LASH/CNTR 81b LASH/containership
CATUgTKR Tug/Barge Tanker
LNG 125,000 cubic-meter LNG Ship

JUMBO -Jumboized with new forebody
RP- Repowered from steam to diesel propulsion.
GLB- Great Lakes BulkShip
DYB -Dry-BulkShip
T -Tanker

Note: All numbers indicate DWT in thousands, e.g., T-35 means
35,OOO-DWT tanker.
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CV SLEP

DDG-47
DDG-2
FFG
LSD-41

SSN-688
T-AGOS
T-AK
T-AO
T-ARC
T-ATU
TRIDENT
T-
F-
FA-SSN

Navy Five Year Shipbuilding Forecast

May 10, 1979

Destroyer Tender
Conventional Aircraft Carrier
Aircraft Carrier (conversion)

DDX                Experimental/Special Purpose Destroyer
Destroyer
Destroyer (conversion)
Guided Missle Frigate
Dock Landing Ship
Mine sweeper
Nuclear Attack Sumbarine
Electronics Surveillance Ship
Supply Ship (Conversion)
Auxiliary Oiler
Cable Repair Ship
Oceangoing Tug
Fleet Ballistic Missle Submarine
For use by Military Sealift Command
Being built for a foreign nation
Nuclear Fleet Attack Submarine
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Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center
The University of Michigan
Transportation Research Institute
Marine Systems Division
2901 Baxter Road
Ann Arbor, MI  48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu
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